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Introduction 

1.1 ‘This study of Alberta population was undertaken by the 
Economic Studies Department of the Oil and Gas Conservation Board in the 
summer of 1968. The Board employs population forecasts particularly in 
its assessment of the long term requirements for natural gas and propane 
in Alberta. 

1.2 The current study is distinguished from the Board's previous 
population forecasts by the employment of computer programmes, both to pro- 
ject population by extrapolation of the structural parameters involved and 
to analyze historical migration for the Province. The programmes are gene- 
ral in form and may be readily applied to assumptions which differ from , 
those adopted in this report. As such, it is anticipated that the updating 
of the current projections to reflect new data and changing circumstances 
will be a._relatively. rapid. process. 

1.3. For: purposes.of reference, thessources: of data: and informa- 
tion have been listed at the end of the Sections to which they relate. In 


addition, a compilation is provided in Appendix C. 


Historical Review 

2.1 A summary of Alberta population growth in relation to Canada 
is shown in Table 2.1. Alberta first became an area of significant popula- 
tion within Canada in the early part of the twentieth century. The estab- 
lishment of the prairie wheat economy induced a significant inflow of set- 
tlers both from abroad and from eastern Canada. Alberta's population growth 
from a level of 73,000 in 1901 to 588,000 in 1921 increased the Province's 
share of Canada's population from 1.4 to 647 per cent. During the period 
1921 - 1931, Alberta's average rate of growth in population surpassed that 
of Saskatchewan and became the highest in Canada after British Columbia. 

(1, epema/e) 

2.2 The depression of the thirties brought an end to this expan- 
sion; agriculture suffered severely antuecoorertd Slowly. Being almost 
totally dependent on agriculture, the prairies were seriously depressed by 
the world-wide decline in demand for agricultural products, concomitant with 
the breakdown of international trade. At its lowest level in 1933, Alberta's 
total personal income was almost 60 per cent below its 1927 Righ> Cie" pr ea) 
Alberta suffered both a net outflow of population and a decline in fertility 


rates. (1, p. 21 & 38) As a result, the population remained almost stati 


during the decade 1931 - 1941 and showed little change during the first half 


of the forties when the war effort redistributed population towards centres 
of industrial production and military activity. Hanson estimates that 
Alberta lost 53,000 of a natural increase* of some 60,000 during 1941 - 
1946. (2, p. 281) After the war, the previous stagnation began to be offset 
by the post-war 'baby boom', Net family formation was stimulated by the 
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* The excess of births over deaths. 


return of ex-servicemen and the prosperity ensuing from the industrial ex- 
pansion required to satisfy the accumulated demand for consumer goods. 

2.3 Significant population expansion resumed for both Canada and 
Alberta in the later forties and in the fifties. While Canada's average 
annual rate of natural increase rose to 2.0 per cent during 1951 - 1960, 
Alberta's went even higher to 2.5 per cent. This increase, combined with a 
net average annual immigration rate of 1.3 per cent (3, P. 22), resulted in 
Alberta enjoying the fastest rate of growth of population in Canada. 

2,4 Alberta owed this distinction primarily to the growth of the 
petroleum industry, which augmented and stabilized the economy. By 1956, 
some 30 per cent of Alberta's income was derived directly from this industry. 
(2, p. 293) Without this development, Hanson estimates that the population 
would have remained at its 1946 level (2, p. 282) and would perhaps have 
eventually fallen with the mechanization and consolidation of farms - which 
has resulted in a continuing decline in farm population from 339,000 in 1951 
to 278,000 in 1966 (4 & 5, Table 13) - without any compensating increase in 
alternative employment. The development of the petroleum industry offered 
opportunities for the employment of skilled and educated personnel, and had 
important secondary and tertiary effects on economic activity. 

2.5 The outstanding feature of the post-war population increase 
in Alberta is that it has been centred predominantly in urban areas. From 
1946 to 1956 the population of urban centres* more than doubled, while the 
rest of the Province increased by only 3 per cent in the decade. (2, P. 28h ) 
By 1966, 69 per cent of Albertans lived in urban areas while only 19 per 
cent were farm residents. (4, Table 13) ‘The mechanization of agriculture 
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* Designated as those with over 1,000 residents. 


has increased the size and decreased the number of farms. The exodus from 
the farm has been encouraged by an apparently widening gap between farm and 
non-farm income opportunities. The fact that Canadian domestic demand for 
farm products is relatively unresponsive to changes in either price or in- 
come, particularly at high levels of prosperity, has prevented agriculture 
from participating in boom conditions to the same extent as other activities. 
However, grain has benefited from the expansion of international markets 
after 1960.°(1,:p. 363-7) 

2.6 Alberta's urbanization reflects the Canadian trend. In the 
first 65 years of the twentieth century, urban dwellers have increased from 
35 to 74 per cent of the Canadian population, while those on farms have 
dwindled from 33 to 10 per cent. (3, Tables A2 and A3) 

2.7 The early 1960's have been characterized by a aredeedeee in 
both Canadian and Alberta population growth rates relative to that exper- 
ienced in the 1950's. This is due in part to urbanization, with its assoc- 
iated lower fertility rates, and also reflects a.lower level of net im- 
migration. Fertility rates declined by 18 per cent in Canada during the 
first half of the 1960's. The 1965 Canadian net reproduction rate* of 3.192 
compares with 3.895 in 1960 and 3.357 in 1926. This decline has more than 
offset recent increases in the number of women of child-bearing age. As 
shown in Table 4,2, total births have actually fallen while marriages have 
increased. Contributing factors are the relatively high cost of urban 
family living space, increasing female participation in the labor force and 
the development of more efficient methods of birth control. 


2.8 The large volume of Canadian immigration during the mid-fifties 





* Net reproduction rate is the average number of children born to a woman 
in her life-time. 


was due to circumstances which were substantially non-recurring in nature ,** 
By 1963, net immigration to Canada was virtually nil. The subsequent years 
have seen a new upsurge in Canadian net immigration to reach a level of 
90,000 in 1966. (8, p. 21) However, as shown in Section 6 of this study, 
the impact of this on Alberta population apparently has not been as great 
aomla one rlO50' s 

2.9 In summary, the history of Alberta's population has been one 
of rapid growth interrupted only by the depression and the war. Since 19h6, 
this growth has been largely attributable - indirectly and directly - to 
the expansion of the petroleum industry. Moreover, it has been predomin- 


antly urban as population patterns have shifted in response to changing 


economic opportunities. 
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Year 


1901 
Tou. 
1921 
1931 
1941 
1951 
1961 
1966 


Source: 


Alberta 
Population 
73,022 
374,295 
588 454 
731,605 
796,169 
939,901 
1,331,944 
1,463,208 


1966 Census 
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Alberta Population Growth 
1901 to 1966 


AAGR* 
(Interval 

17.8 
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Canadian 


Population 


Dy Oyo Lo 
7,206,643 
8,787,949 
10,376, 706 
1, 506,055 
14,009,429 
eee 3Gseuy 


20,014,880 


E,C.C, Staff Study #13, Table-Al. 
DBSuCat.ls..92-600) Table L3s 


Alberta Population 
as Proportion of 
Canadian 
Population 
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Population Parameters and Projection Method* 


3.1 Given the sex and age structure of an original population, 
the determinants of a future population are fertility, mortality, immigra- 
tion and emigration. These variables reflect social and economic influences 
such as the level of industrialization, the standard of living, urbanization, 
education, health and welfare services. Detailed consideration to trends 
in fertility, mortality and migration is given in Sections 4, 5 and 6, res- 
pectively, of this study. 

3.2 Given assumptions concerning the variables, future population 
can be extrapolated via the component method. (as p. .o fT.,) The, procedure 
is as follows: 

1. Commence with a base population having a given sex 
and age distribution. 

2, Estimate survivors by applying appropriate death 
rates to each sex and age-specific group. 

3. Add births by applying age-specific fertility rates 
to each female group of child-bearing age. 

4, Add immigrants to their appropriate age and sex 
groups and subtract emigrants. 

5. Repeat steps 1-4 to estimate the population and its 
age and sex distribution for successive intervals 
of time. 

3.3 If the death and fertility rates and the distribution of mi- 
gravion were fixed, a long-run steady-state distribution could be determined 
which would be reached independently of the initial distribution. (2) 
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* The population projection model is discussed in detail in Appendix A. 


However, the precise future values of the population parameters are neither 
known nor likely to be fixed. Rather, estimates of the future levels of the 
population parameters will be based on an examination of past trends and 
anticipated variations in relevant underlying factors. 

3.4 Consideration of past trends for fertility and migration, 
discussed in Sections 4 and 6, reveals considerable fluctuation. To provide 
a range of future projections embracing the potential degree of variation, 
three trends - high, medium and low - were estimated for both fertility and 
migration. In contrast, only one set of estimates was made of death rates, 
which exhibit relative stability, as shown in Section 5. The impact of any 
future fluctuation in death rates is comparatively unimportant, since this 
parameter is less significant than fertility and migration.* 

3.5 The adoption of three sets of fertility rates,-.one set of 
death rates, and three estimates of migration yields nine different projection 
cases. These nine combinations of parameters were applied to the 1966 census 


population to obtain population projections to 1996. 
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Analysis of Fertility Rates 


Historical Trends 

4.1 The long run trend in crude birth rates* for most industrial- 
ized nations seems to be a gradual secular decline. Malthusian predictions 
of a population kept perpetually at subsistence level by its fecundity in 
response to rises in real income have yet to be realized in the developed 
countries. Increases in age-specific fertility rates** which may normally 
result from rising per capita income appear to have been more than offset 
ty the comtervailing influences of education and urbanization. (1, pp. 314-339) 
Table 4.1 and Figures 4.1 and 4.2 show the historical pattern of age- 
specific Alberta fertility rates. 

4.2 In Alberta, recent experience has been dominated by depres- 
sion and war. Drastic fertility rate declines reflected the despair of the 
1930's; war disrupted the early forties. The 'baby boom' over the 15 years 
prior to 1960, although an upturn of significant magnitude and duration, 
was again the product of the unique circumstances discussed in paragraph 
2.2. These disturbances tend to obscure any long-run 'normal' trends. As 
such, historical trends do not provide firm evidence for predicting fertility 
rates or for ascertaining with any precision the impact of increasing in- 
come, education and urbanization. 

4.3 Total births are a function of age-specific fertility rates 
and the age structure of the female population. The commonly-used crude 


birth rate tends to obscure the influence of these two determinants. Analysis 


a 





* Crude birth rate (per 1,000) = annual total live births x. 1000. 
mid-year population 
** Age-specific = annual births to women in a given age group x 1000. 
fertility rate number of women in the age group at mid-year 


(per 1,000) 
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of births by the component method - that is, by applying age-specific fertil- 
ity rates - permits the observation of a distinction between the impact of 
changes in age structure and in fertility rates. This distinction is of par- 
ticular relevance when the two factors may be working in opposite directions. 

4.4 Since 1960, declining fertility rates - as exhibited in Table 
4.1 - have offset increases in the number of women occupying the most fertile 
age groups. (4, Table 19) Table 4.2 shows that although annual marriages in 
Alberta rose 13.3 per cent from 1960 to 1966, total annual births fell 21.6 
per cent in the same period. The contrast is mitigated to the extent that the 
relationship between births and marriages is lagged. However, both the average 
and median ages of brides wed for the first time during this period in Alberta 
fell within the most fertile age group (20-24). (2, Table M3) ‘The Casndseem 
figures accentuate the Sintagaett a 19.3 per cent increase in marriages and 
a 19.1 per cent decline in total births for 1960 - 1966. (2, Tables Ml & M3) 

4.5 The fluctuations in age-specific fertility rates in Alberta 
over the past 25 years have reflected changes in marriage and family patterns 
as well as economic opportunity. The average bride and mother has become | 
younger. After World War II, the age group 20-24 replaced 25-29 as the most 
ferta Lee oy 1961 the group 15-19 had replaced 35-39 as fourth most fertile. 
The fertility rates for women 15-34 rose substantially, while they declined 
for those 35-49. All rates began declining about 1960, with the exception 
of the 20-24 group,which continued to rise till 1962. By 1965, rates for all 
women over 25 were below their 1931 levels. 

4.6 Figures 4.3 to 4.6,inclusive, depict a comparison between 
Alberta's and Canada's fertility rates for the four most fertile age groups: 
15-19, 20-24, 25-29, 30-34. Alberta's rates have been Clearly above Canada's 


for the first three age groups, and about the same for the fourth. In recent 
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years the differential has narrowed substantially for the 20-24 group; it 
has been virtually eliminated for the 25-29 group. 

Projections 

4.7 For the projections to 1981, the Economic Council of Canada's 
practice of using three future trends - high, medium and low - for fertilasy 
rates was adopted. (3, Table 2-5) This procedure was justified in view of 
the evident difficulty of extrapolating a parameter such as fertility; which 
is subject to many influences and has displayed an erratic historical pattern. 
The high trend assumes that fertility rates are subject to cyclical influences: 
fertility rates are projected at constant levels to 1971 and then are assumed 
to rise to approximately the 1964 level by 1981. The medium trend assumes 
that the present rates of decline in fertility will level off by 1971 and de- 
crease only marginally thereafter to 1981. The low trend assumes a steeper 
decline than the medium case, although still less sharp than the slope ap- 
parent from recent historical trends; statistical extrapolation of the 1956 = 
1966 data yielded lower final results for ages 25-49 by 1981. Extrapolation 
of the estimated 1961 - 1966 slope would have yielded rates of zero for ages 
20-39 by 1981. Consequently, even the low case must logically assume that 
the recent rate of decline in fertility levels will be arrested at some point 
in the future. Overall, it does appear probable that current fertility rates 
will decline further as birth control continues to become both easier and 
more popular and as urbanization progressively extends. 

4,8 Details of the three projections are shown in Table 4.1 and Fig- 
ures 4.1 and 4.2 for each five-year age group. Figures 4.3 to 4.6 compare for 
the four most fertile age groups the Economic Council of Canada's projections 
of Canadian rates with the projections adopted in this ae (3, Table 2-4) 


Figure 4,3 indicates that Alberta's fertility rates for the fourth most fertile 
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age group (15-19) have been consistently higher than the Canadian average 
and are presumed to remain so in the future. Figures 4.4 to 4.6 indicate 
that for the three most fertile age groups - ages 20 to 34 - Alberta's 
fertility rates in the low and medium cases compare closely in slope and 
magnitude to the corresponding Canadian cases. In contrast, the slope and 
magnitude of Alberta's high case becomes much greater than the corresponding 
Canadian case as time progresses. 

4.9 Under all cases the extrapolation of fertility rates beyond 
1981 assumes that the rates will remain constant at their projected 1981 
levels. This: procedure was based on the belief that continuation of postu- 
lated trend slopes after 1981 would be of doubtful validity. 

4,10 The distribution of births by sex was based on the relation- 
ship between the average number of live male births per 1,000 live female 
births experienced during the period 1956 to 1966. Alberta's arithmetic ave- 
rage (2, Table B2) of 1,054 male births per 1,000 live female births for this 
period was adopted in the predictions in absence of any statistically sig- 
nificant trend over this period.* This ratio was projected as a constant for 


the entire forecast period, 1966 to 1996. 
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* A linear trend fitted to 1956 - 1966 data gave a correlation coefficient 
(r) of only 0.095. 


YEARS 


1931 
1941 
1951 
1956 
1361 
1962 
1963 
1964 
1965 
1966 


HIGH 
1971 
1976 
1981 
1996 


MEDIUM 
1971 
1976 
1981 
1996 


Low 
1971 
1976 
1981 
1996 


1981 
rye 


SLope CoEF- 


FICIENT, 0 


HISTORICAL AND PROVECTED AGE-SPECIFIC FERTILITY RATES: 
LBERTA 1931 - 1996 


es 


TABLE 4.1 


(ANNUAL LIVE BIRTHS PER 1000 woMEN IN AGE GROUP) 





AGE GRoUPS 
e=19 20-24 2be29 30-34 seme) 4O- 4h YO-Y9 
HISTORICAL * 
36.0 164.5 189.4 142.5 542 40.8 Bae 
Bie 150.2 162.6 114.6 74.3 22ad 3.6 
BS, &) 220 a5 207.8 143.7 84.6 28.9 Lee) 
Ukiah 264.0 Ono 15550 87.1 30.3 Boo) 
84.5 278.4 231.6 148.3 81.2 27.4 le? 
8251 280.2 225.6 143.1 i. 8 2te3 Ze 
79.3 272.4 ZN 5/5 141.0 76.2 25.8 133 
70.3 256.0 206.7 T35e 68.2 BGS 18 
66.4 DEO) 186.5 (1952 63.8 22.0 Dae 
65e0 W9Ga7 168.6 (WER S 58.4 19.0 liewh 
PROJECTED 
65: Von 169 104 58 19 ihe 1 
68 223 184 19 63 23 ilnté 
70 250 200 135 68 26 1.9 
70 250 200 135 68 26 lee) 
61 177 150 94 52 17 eS 
58 174 148 s}8 50 16 ere 
55 171 145 91 48 15 Was 
55 171 145 Syl 48 15 125 
55 164 140 88 48 15 es 
50 149 126 81 43 14 1.4 
45 133 2 We 38 12 los 
45 iiss 2 3 38 | ee 
REGRESSION ESTIMATES (BASED ON 1956 To 1966 DATA) 
51 160 95 62 20 11 0 
Oxcir 0.43 0.78 0.74 0.89 0.71 0.60 
Al aiee) SS) 68 Ti SL te) -3.06 =o =O) 
Does) 2.61 5a Si 5.04 8.77 4.72 3.65 


t= SCORE 


(ALL t-SCORES ARE SIGNIFICANTs 


FREEDOM. ) 


* SOURCE: 


D.B.S. VITAL STATISTICS, TABLE B6. 


THE CRITICAL 95% CONFIDENCE LEVEL IS 2.26, WITH O72 OR 9 DEGREES OF 
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Table Woe 


Alberta Marriages and Births; 
1960 to 1965 


Number of Number of 
leah Marriages %, Change* Births % Change* 
1960 10,482 39,009 
1961 10,474 - 0.1 38,914 eee 
1962 10,423 - 0.5 38, 804 - .2 
1963 10, 163 - 2.5 38,467 - 9 
1964 10,634 + 4.6 36,169 - 6.0 
1965 IDE ees) + 5.4 32,664 -10.8 
1966 Dios + 5.9 30,592 - 6.3 
1960 - 1966 +13.3 -21.6 
Canada 
1960 - 1966 +193 -19.1 


source; D.B.S. Vital Statistics, Tables Ml, Bl. 


———— rere eee 


* Change as a percentage of previous year's figure. 
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AGE - SPECIFIC FERTILITY RATES; ALBERTA, AGES 15 TO 29 
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CALGARY, ALBERTA ‘ 
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FIGURE 4.2 | AGE - SPECIFIC FERTILITY RATES; ALBERTA, AGES 30 TO 49 
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FIGURE 4.3 FERTILITY RATES, ALBERTA and CANADA, AGES 15-19 
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FIGURE 4.4 FERTILITY RATES, ALBERTA and CANADA, AGES 20-24 
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FIGURE 4.5 FERTILITY RATES, ALBERTA and CANADA, AGES 25-29 
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FIGURE 4.6 FERTILITY RATES, ALBERTA and CANADA, AGES 30-34 
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Analysis of Mortality Rates 


lee ab Lec. ence eshowslnistorivcal Gata, for age-specific. death 





rates by sex. The data for males are also plotted on Figures 5.1, 5.2 and 
5.3. A visual appraisal of the Figures indicated that historical patterns 
of male age-specific mortality conformed to one of three types*: 

(i) Erratic fluctuations with little apparent trend. 

(Age groups: 1-4, 15-19, 20-24, 25-29, 30-34, 35-39, 4o-44) 
(ii) Relative stability with little apparent trend. 
(Age groups 5-9, 10-14, 45-49, 50-54, 55-59, 60-64, 
65-69, 70s Umass 19) 
(iii) A relatively significant secular trend. 
(Age groups: O-1, 80-84, 85+) 
Similar figures are not shown for the female data, but inspection of these 
data showed that the above conclusions for males also applied to the female 
groups, with the qualification that the 75-9 group Should beswaneluded!sin 
(114, ,. and; the. 65+.eim (ds)). 

5.2 A more sophisticated analysis was undertaken by computing a 
linear regression of age-specific death rates against time, using the data 
for the period 1956 - 1966 inclusive. ‘The statistical results are shown in 
Table 5.3. The adequacy of fit of the linear regression as indicated Dy Lhe 
correlation coefficient was generally only reasonable for certain of the 
younger and older age groups. The following age groups had=statistically 
Sight can ts bopeycoet fetents:: 

Male: O-1, 1-4, 5-9, 20-24, 75-79, 80-84, 85+. 


SY 


* Of course, these classifications are a function of the scales utilized 
in the Figures. These scales were chosen to appraise the proportionate 
significance of variations. 


~~ 20e. 


Female: O-1, 1-4, 5-9, 10-14, 60-64, 65-69, 70-74, 75-79, 80-8). 
In all these cases the slope coefficient was negative or Zere, except for 
the male age group 20-2h, 

D°3 The final selection of which age groups should be SUDJeECtT. bo 
a trend in mortality rates over time was predicated on consideration of the 
utility of the statistical results discussed in 5.2, the relative magnitude 
of the mortality rates for the age group concerned, and the pattern of move- 
ment of mortality rates examined for each age group, particularly over the 
latter half of the period reviewed. This analysis indicated the desirability 
of extrapolating trends for the following age groups: 

Male: O-1, 20-24, 70-74, 75-79, 80-84, 85+. 

Female:0-1, 70-74, 75-79, 80-84, 85+. 
In determining an appropriate trend for the above groups, it was concluded that 
the mere extrapolation of the regression lines would not provide a reasonable 
projection. Accordingly, a judgement adjustment was made to the extrapolated 
regression line to mitigate the relative severity of the impact of the least 
Squares Slope. This procedure was believed to be justified, having regard for 
the susceptibility of the regression results to the period for which the data 
were analyzed, in this case 1956 - 1966, and the general lack of a very close 
fit between the data for these age groups and the linear hypothesis, with the 
exception of the age group O-l. In addition, a minor trend was applied to the 
male age group 1-4 and the female age group 5-9. The trends applied to these 
latter groups are not of sufficient magnitude to be Significant in terms of the 
overall population forecast. Consistent with the analysis of fertility, the 
trends in mortality adopted were not continued beyond 1981, again on the grounds 
that the continued extrapolation for excessive periods was inappropriate. 


5.4 The mortality trends adopted in 5.3 above were tested for 


Pezliemoim the lisht or social and medical conditions. It seems likely that 
further declines in mortality rates for infants and older members of the 
population may be experienced, since it is precisely such age groups whose 
Mortality rate iS most susceptible to advanees in. medical science and social 
Care, However, it appeared that the extrapolation. of nmegative trends beyond 
1981 or the unqualified adoption of least squares lines would necessitate 
Mejor medical breakthroughs. Of course, such developments constitute a 
real possibility, but°it did?not appear suitable to involve an assumption 
Cmethis Nature in thestorecast. ~The mortality rate projected upwards for 
the male age group 20-24 may possibly reflect increasing accident rates, 
>> Iheconurast to wune analysis of Tertility rates, only cone pro= 
jection of death rates for each age group was adopted. That is, a range of 
future mortality rates was considered inappropriate. This assumption is 
justified on two grounds: 
(i) the analysis beforehand showed that many age groups possess 
relatively Stableswdeatharates ior show mo evidence of-trends; 
(ii) more importantly, death rates may fluctuate considerably in 
the @ucure strom tie levels adopted with Litthé significance 
On bie overall forecasua,” Evensal 5O per cent Tluctuation in 
death rates for all ages would change the 1981 projection by 
only some Sper cént.* The present Alberts rates are extremely 
low si of Chila pearing apes, 
5.6 The projected rates are shown in Tables 5.1 and 5.2 and Fig- 
Ur Osmo yietOs Sao lhe sgraphs were confined to males, since female rates show 


Similar patrerns buu tend to be lower and Less volatile than those: for males. 





* See Table 7.5. 
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TABLE 5,1 








Jr| 


ee ag ee ere ere Ge MEROURS Oe” ey 2: ee WF. eeren 
0-1 \-4 5-9 MI S19 P0224 08-55 33h 5-36 4O-4 
1956 *34.0 len 0.6 OS led 1.6 la? te Gal 3.4 
S57 230 e5 hens 0.6 0.6 143 ila) fers ise 20) BG) 
1958 Reel NZ 0,5 0.4 1.6 1.6 ae) Wes 2.0 366 
Wes: ltl Mile 0.4 0.6 Wen lat 18 Ze 2.0 Sei) 
1960 30.0 6 0.4 0.6 1.4 lat 1.6 W58 Le) Sie 
1961 30.8 lod 0.5 0.5 led lot! li? oe Zen 35,3 
1962 28.6 Ind 0.4 0,5 lo 2.0 15s lots lo fest 
1963 lic; | lo2 0.6 O65 Oro Gal Vow lof ZA 3.5 
1964 28.0 ae) 0.5 0.4 ilere Dat eS 1.6 Aa Seal 
1965 Gn $ ORs Os3 0.5 isa Se 1.8 1,8 a2 3.0 
1966 24.2 OS 0.3 ORS pd 2.0 ilo 1.6 (Bae See 
11 YEAR AVERAGE 29.8 tod Qe O55 lo? log lol lot Be Sere 
LEAST SQUARES ESTIMATE: 
EXTRAPOLATION To 1981 (255 0.6 On 0.4 ORS Ba tl les lot 22 266 
PROJECTIONS: 1971 Coe Io8 0.4 Oe Vere Zo lot loll Z| 3.2 
1976 20.0 0.8 0.4 0.5 ere Cae lo’ lot Zen hy 2 
1981 Is0 0.8 0.4 055 Wok Ane) led Tot oul 52 
Peo ee ee ee ACE GROUPS EN UE Hie pn tionncpieenneian os 
45-49 50-54 55-59 60-64 65-69 70-74 75-79 80-84 85+ 
1956 Seal 8.1 War 20.4 Sieg 47,8 80, 1 WARS 7 2194 
IB 47 Ba 13.2 20.3 32.4 49.8 84,0 135.8 220.0 
1958 a9 Set 13.6 IDs 34.) 49,5 74,3 127.8 Wea 
iS5g 4.9 52 13.6 2ilke\ | 32.4 49.7 (256 117.4 ANS e 
1960 4.6 Ged ais! 20.7 32,1 52.8 79.8 Zoe, 7 2205 
1961 5.0 8.6 ere 20,4 29.8 46.8 ils 1 123.4 Wks | 
1962 5.3 Tenll 1308 AQs it 32,7 Bim UDDS 12053) SIs 4 
1963 55! 8.6 W2o8 lee Cedi WO? la ot 118.6 Dh te 
1964 5.6 Poll 145'5 2a 33.0 48,6 76.6 114.4 186.5 
1965 4.6 Ba 3 13.1 19.8 Silke > 48,2 74.3 Was she 8 
1966 Del Bare |2o'8 Z\e Sis 46.5 136.9 lire) A08%5 2 
11 YEAR AVERAGE Jp | 8.3 135.0 20.6 Siler 49.1 View: 121.8 203.5 
LEAST SQUARES ESTIMATE: 
EXTRAPOLATION TO 1981 3},(0) 8.4 1251 Nes 5s 29.4 45,9 64.7 94.8 TES O 
PROJECTIONS: 197} Deull 8.3 13.0 20.6 Sie 46.0 ewes 112.4 oy ae 
1976 Biel 8.3 13.0 20.6 Silene 45,5 Pe Nels S) 186.3 
1981 Diet 8.3 1320 20.6 ales 45.0 70.0 105.0 178.0 
(1) AGE-SPECIFIC MoRTALITY RATE = ___ANNUAL DEATHS IN SPECIFIED AGE GROUP x 1000 


* ESTIMATED FROM 'O-4! pata. 


SOURCE: 0.B.S. VitTAL Statistics, 1956 - 1966, 
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TABLE 5,2 


ALBERTA AGE-SPECIFIC FEMALE MORTALITY Rate |!) 
_ HISTORICAL 1956-1966 AND PRovecTED 1981 _ 











: ne = PeeNGE. GROUPS «2 ee — 
Oey 1-4 9) 10-14 15219 20-24 P= 2 SKN Sh 35-39 4O-4y 
1956 AGU ee 0.6 (a's O55 0.6 OR 0.7 dere le? 
Vo57 AS aN A 0.4 0.4 ear 0.6 Oey 0) Tae lace 
1958 2805 eh) a5 0.4 Oat 0.6 On5 ‘ent ‘lei 1,6 
SBS) *2u 4 es) 0.4 0.4 Os5 0.6 O38 O57 VA0 ie 
1960 Dame Og 0.4 0.4 O59 0.6 0.8 Ore? eZ iss) 
1961 Calacsth 0.8 OF3 One Det (55 O55 Oat Ves Wad 
1962 ZED O23 0.4 Os 0.5 0.8 0.6 0.8 eel 2a 
1963 1959 0.6 One On 0.6 0.8 ORS 0.6 lez Oe 
1964 Wad 1.0 ORS OF3 O55 5% 0.8 O67 ie WAS. 
1965 2.0 0.6 0.4 Os O55 O.5 0.8 0.8 flea Weel 
1966 Wia6 On 0.4 es ORS 0.6 Os7 aS lec Vad 
11 YEAR AVERAGE 22a 0.9 0.4 0.3 0.6 0.6 ea 0.8 Mae ilies: 
LEAST SQUARES ESTIMATE: 
EXTRAPOLATION TO 1981 6.6 NEGATIVE O.1 NEGATIVE Oe Oey 0.8 0.6 Vel 2 | 
PROJECTIONS: 1971 NSeu7 Oe) 0.4 O58 0.6 0.6 0% 0.8 Nee lets) 
1976 iso 0.9 One Oe3 0.6 0.6 OK? 0.8 We2 eas 
1981 Zao) O59 0.3 08 0.6 0.6 OL? OSs ee 1.8 
eee eee ACE GROUPS) pe =. fis 2 on 
WoO 50254" 55259" 60-64 65-69 70-74 (5-79 80-84 85+ 
1956 3.6 4o5 6.8 iiskis Bile | Ou 5 64.1 Sih all) 170.6 
1957 One} Dn) fats sla? 1250 Siac 59.0 Wh 2 192.8 
5s 2.6 [0 559) 11.6 eG shea S Dice 105.4 Né5s3 
(SSS Bol 4.8 Foil 11.8 Viale) De || 54.6 NS), 2 196.8 
1960 2.8 Sou 7.4 ilates (De 4 Silae 593 Oia) iS3e5 
1961 350 368 Sar NO 7 Zale) Shs | Bile 6 Oe 173.4 
1962 Deis ses) 8.6 9.6 ies te Sills 55) Nise eienr 
1963 2.6 4.9 6.7 Milas! 18.6 S256 aS) 9136 19169 
1964 Pell 4.6 625 la Vien 20 54.5 80.0 Wess 
1965 Sp 5 ye fae Wed 16.6 30.0 52.0 85.9 Mil? 
1966 25) ue2 od Mae) iltele! 290) 48.9 88.5 WS 7 
11 YEAR AVERAGE ee) 4.6 fall iow illeiars! OMe ys) Vas 'S) 184.3 
LEAST SQUARES ESTIMATE: 
EXTRAPOLATION TO 1981 Pe) eth 7.4 6.1 (see Plle6 34.7 Gale 176.0 
PROJECTIONS: 1971 Bee) 4.6 Vel Platt cies 28.3 4h, 3 84.4 Wess 
1976 Bess) 4.6 lea 11.4 digiers CES Sen 80.2 W369 
1981 2e9 4.6 bel Alita 18.3 noe 35.0 76.0 180.0 
(1) AGE-SPECIFIC MORTALITY RATE = ANNUAL DEATHS !N SPECIFIED AGE GROUP x 1000 


MID-YEAR POPULATION IN SPECIFIED AGE GROUP 


* ESTIMATED FROM ‘0-4! DATA. 


SOURCE: D.BeSe VITAL STATISTICS, 1956 - 1966. 
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TABLE 5.3 


LEAST SQUARES REGRESSION ESTIMATES 
ALBERTA MORTALITY Rates 1956 To 1966 


MALE 
REGRESSION ea CORRELATION REGRESS ION 
COEFFICIENT _tFEGORE | COEFFICIENT COEFFICIENT 
le) rE b 
=O531 12.74(s) 0.97 =) 
=0.03 2.42(s) 0.63 -0.06 
= One Pots) 0.62 [O02 
=O501 Oe 95 0.30 =0502 
SOs 02 0.80 0.26 Oeil 
0.04 3.16(s) 0.72 0.00 
=0.01 Oma O28 0.00 
0.00 0.16 0.17 =O 
0.00 Os 22 0.07 0.00 
AES) 26 O28 0.02 
0.00 0.04 0.01 = 0), G8 
0.01 0.20 0.07 =Oo He 
-0.04 0.88 0.28 =0).02 
0.05 0.72 0.23 =O) 726) 
We 8 1.08 0.34 Als 2 
=e 17 O85 0.30 = O51 
=O.67 2.97(s) 0.70 —0.96 
=1.42 3.55(s) 0.76 = 1.5% 
=e. 06 2.81(s) 0.68 -O.44 


INDICATES A SIGNIFICANT U-ScORE FOR THE REGRESSION COEFFICIENT 
AT THE 95% CONFIDENCE LEVEL 1S 2.26 (WITH 9 DEGREES OF FREEDOM 
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THE CRITICAL U-SCORE VALUE 
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FIGURE 5.1 AGE SPECIFIC MALE MORTALITY RATES, ALBERTA, AGES 1-44 
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FIGURE 5.2 AGE SPECIFIC MALE MORTALITY RATES, ALBERTA, AGES 0-1 and 45-74 
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FIGURE 5.3 AGE SPECIFIC MALE MORTALITY RATES, ALBERTA, AGES 75+ 
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Analysis of Alberta Migration 

Method 

6.1 No direct estimates of historical immigration or emigration 
are available for Canadian Provinces. As a consequence, inferential methods 
must be employed to estimate migration. 

6.2 Sampling techniques were adopted by the Dominion Bureau of 
Statistics (DBS) in the 1961 census to estimate the ‘mobility status' of the 
population over four years of age in each Province. (1) A random sample of 
one in five households was used. A distinction was observed between inter- 
previnerabvand international movers, with the fornier *defined as’ members of 
a Province's 1961 population who resided in a different Province at the date 
of the 1956 census. The data relating to interprovincial movers may be dif- 
Herenced to Obtain estimates’ of net migration an this ‘category for each 
Prey laces) Vhe date Concerning intersetional movers include foreign imn- 
migration, but ex¢lude Canadian emigration abroad. Hence the international 


component of net migration may not be computed on a provincial basis. In 





view of the relatively small sample size, the caveats of DBS itself (1, 
introd.), the current unavailability of data for the period 1961 - 1966, and 
Eheaileck! of tvetal provincial net migrationy totals the analysis’ of Migration 
on the basis of the DBS sample data was not pursued. 

6.3 An alternative method, which was believed to yield reasonably 
accurate results, is to estimate net migration by comparing the actual and 
"itvureaL  nereascs-tiepopulauion. The natural increase may be déetined as 
that increase which would have occurred in the absence of any migratory 
Ip LuUences., 


6.4 Two basic methods of estimating the 'natural' increase may 
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(a) Aggregate calculations on data classified solely by sex, as follows: 
actual increase = (population);,,; - (population), 
natural increase = 7/12(births - deaths), + 5/12(births - deaths),,)* 
net immigration »smsactuaboincréase = natural aimemease™, 
where the subscripts, t, t+l, refer toiyeans: 
The major difficulty with this method is that the DBS Vital Statistics re- 
cords by Province include immigrant births and deaths and exclude those of 
emigrantss«,/The difficulty is experzenced even insthe case of Watbaivecemded 
by: place -of -residence, since legal residence is established after Six months. 
To, this.extent the )'matural’ imerease ia-moteproperlymerfined becaiscs vone 
estimate of it may be biased when migration is significant in volume.*** The 
computer programme implementing this method is referred to as 'MIGAGG'. 
(b) Age-specific calculations on data classified by sex and age. This method 
calculates the natural increase by applying age-specific fertility and mort- 
abLity rates, to the initialbeondbase" population as described iin deta 
Appendix A. Net migration is computed as the difference between the actual 


and natural increases. The method depends on the availability of age-specific 


* The use of fractions is necessitated by the fact that census population 
data are ascertained as of June lst, whereas birth and death statistics 
are classified by calendar year (see Appendix A, paragraph 3). 


** For a period of n years: 


actual increase = (population),,, - (population), 
t+n-1 
natural increase = 7/12(births - deaths), + | 2 | (births - deaths), + 
j=l 
5/12(births - deaths),,,, 


average annual net immigration = (actual increase - natural increase )/n 


*xX*X For example, the natural increase would be overestimated if the excess 
of immigrants' births over deaths were greater than that for emigrants. 
See also (2) p. 63). 


= Bot. 


data, although in the absence of such data assumptions may be made about the 
age structure of a base population and the corresponding fertility and mor- 
tality rates. The Programme implementing this method is reterred to as 
'MIGRAT'. Both the MIGAGG and MIGRAT programmes are described in Appendix B, 

6.5 The MIGRAT approach was considered to be more accurate since, 
to the extent that the applied fertility and mortality rates accurately re- 
Present the breeding and mortality characteristics of the original population 
for the period under review, the influence of migration is properly excluded 
from the natural increase.* In practice the ferteLicy and mortality rates 
applied to the base population include data for migrants. However, if 
breeding and mortality characteristics of migrants are similar to the base 
population, the definition of the natural increase remains valid. Even if 
these characteristics were different, the error introduced would be small 
except under conditions where migrants constituted a Significant proportion 
of, the totalpopulation, Moreover, the method has the additional advantage 
of providing estimates of the age structure of net migration. For these 
reasons, the MIGRAT method was favoured where data permitted its use. Ac- 
cordingly, provincial estimates of net migration for 1956 to 1966 were 
obtained from the MIGRAT Programme. MIGAGG was used for those periods” prior 
to 1956, since age-specific data were not readily available for Alberta.** 

Historical Estimates 

6.6 Table 6.1 shows the estimates of average annual net migration 


Rem wipes "pews yee ee ac oe aie 2b Ec ETE, hac ehelclllh cel sa 


* Given a natural increase based on births and deaths to the original 
Population, the resultant estimate of net migration will be on a sur- 
vival basis and reflect the incidence of births and deaths among migrants. 


** MIGAGG's estimate of migration for 1956 to 1961 of 12,900 compared with 
the MIGRAT estimate of some 15,000. (Table 6.1) Since this was a period 
of relatively high immigration, the direction of the difference between 
the two estimates tends to confirm the MIGAGG bias referred to in foot- 
HOLE. 3 66, 6.4. preceding, assuming net immigrant births exceed deaths. 
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derived from the MIGAGG or MIGRAT method, as appropriate, for 10-year intervals 
19el to 1951, five-year intervals 1951 to 1966 and single years 1956 to 1966.* 
The present Alberta trend is a definite and sharp decline from the 1960-1961 
high of an estimated 20 thousand net immigration to the 1965-1966 low of nine 
thousand net emigration. However, these single year totals require qualifica- 
tion. In particular, the computation of the actual increase which results from 
comparing two intercensal population totals may be erroneous, since the inter- 
censal enumerations are estimates and as such subject to inaccuracy.** Further- 
more, the burden of reconciliation between the intercensal estimate and the 
census enumeration is necessarily borne by the estimate of migration in the 
year immediately preceding the census. The fact that the high and low migra- 
tion estimates referred to above occur in such years is no coincidence. For 
instance, the large outflow of males and small outflow of females attributed 

to the year 1965-1966 probably reflects an excessive 1965 intercensal esti- 
mate of male base population, while the 1965 estimate for females may have 

been low. Given this feature, the average annual estimates for net migration 
for the five-year intervals between the census years are probably more accur- 
ate than the averages of the single-year estimates for the corresponding 
periods. The averages relating to five- and ten-year intervals are shown 


for males and females in Figure 6.1. 


ee ee ee 


* 1956 to 1958 was estimated as one interval since 1957 population data 
were. not readily iavallabLe, 


ax The procedure used by D.B.S. in estimating intercensal population is 
based on the following method: 


natural increase: births - deaths, by age and sex. 
foreign immigration: Federal Government statistics, by age and sex. 
foreign emigration: U.S. and U.K. Statistics on Canadian immigration, by 
sex, age structure of Canadian immigration to the U.S. 
interprovincial migration: family allowance data. 
age structure from migrants in 1961 Census 
Sample (DBS Cat. #98.501). 
See D.B.S. Annual Cat. #91-202 for details. 


See 


6.7 Table 6.1 includes Canadian migration, the trend of which 


leende toeret Lect ecconemicetactors.) ThessizabLle migratory influx. to,Canada 
from Europe during the 1950's was due primarily to non-recurring factors: 
the acceptance of displaced persons after the war, the Hungarian revolution 
and Suez crisis. Also, there was a significant disparity in economic op- 
portunity and standard of living between Western Europe and the expanding 
North American economy, which required additional skilled labour. Alberta 
experienced a substantial gross inflow of foreign immigrants of some 38,000 
persons between 1956 and 1961.* By the early 1960's the situation was rever- 
sed. The European economy boomed, while North American labour markets 
slackened. Canada's net immigration for 1962-1963 was zero. However, 
labour markets in North America became tight again with the renewal of ec- 
onomic expansion in Canada following the devaluation of the Canadian dollar 
and the strong growth of the American economy. (4, pp. 20-21) Canadian net 
immigration rose to 90,000 in 1965-1966. Estimates of Alberta's gross par- 


Dicipsti Ol tn wae srecent intluxeare as yet. unpublished, 





6.8 Table 6.1 shows that the estimated movement of Alberta mi- 
gration appears to have been contrary to the Canadian trend since LOG a 
the absence of detailed evidence, the reasons for the divergence may only be 
surmised. A partial explanation may be that during the 1950's and early 
1960's, Alberta's economy was expanding more rapidly than other areas in 
Canada and unemployment rates were lower. Consequently, Alberta acquired 
an attractive posture both for immigrants from abroad and from other Pro- 
vinees. In the mid 1960's, economic expansion in British Columbia, Quebec 


and Ontario, as reflected by the significant reduction in unemployment rates 





gee path el belo notsbossible to determine the level, of net, foreign im- 
migration (see 6.2 preceding). 
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over this period*, has: tended to eliminate the relative advantage enjoyed 
by Alberta. It is noteworthy that although the Alberta petroleum industry 
has continued to grow rapidly and farm income has remained high, neither of 
these industries - which during the 1960's have contributed some 50 per cent 
to the total value of Alberta's net provincial production - is labour inten- 
Sive. to.eh. te) 

Projections of Migration 

6.9 Two difficulties are inherent in projecting migration for 
Alberta. First, the historical estimates shown in Table 6.1 are subject to 
error, Second, the volatility of the estimated historical series makes the 
extrapolation of trends a hazardous operation. Accordingly, to accommodate 
possible variations, a range of migration projections was adopted. In par- 
ticular, three trends were projected, as shown in Table eat ate Figure 6.1. 
Fach projection was held constant throughout the entire period 1966 to 1996. 
The high projection, 10,000 net immigration, was based on an assumed rever- 
sion of net immigration to levels somewhat less than the 13,800 achieved 
during the peak 10-year immigration period 1951 to 1961. The downward ad- 
justment from the 10-year peak period was intended to reflect a more realistic 


approach to extrapolation over a 30-year period. It also assumed that the 





* Unemployment rates (percentages) 


Prairie BieiiGacid 

Provinces Columbia Ontario Quebec Canada 
1958 rt bo wan 8.8 rat 
1961 4.6 8.5 De 9.2 Toe 
1964 Spe Jes eee 6.4 ey 4 
1966 ak yoy 25 Ly 3.6 


Source: Economic Council of Canada, Third Annual Review, 1966. 


The decline in unemployment rates for the Prairie Provinces probably embraces 
a greater relative decline in Saskatchewan and Manitoba than Alberta. 
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economic objectives now espoused by Canadian Governments will lessen the like- 
lihood of a reappearance of the relatively high unemployment rates experienced 
in the late 1950's and early 1960's in the most populous Provinces - British 
Columbia, Ontario and Quebec - which possibly enhanced the attractiveness of 
Alberta to migrants. The high projection was split evenly between males and 
females, in conformity with the 1956 to 1961 patterns. 

6.10 The medium projection of zero net migration confines the 
Srowuiein provincial popullatvon, to Les Anatural' wneréease 4 .The-impis cit) ae- 
SumpUlon, of this projection ie. thatthe estimatessot net emigration for the 
period 1963 to 1966 do not express a long term trend. Rather, recent emi- 
gration may constitute a non-recurring adjustment, reflecting the relative 
improvement in opportunities for migrants in other areas of high prosperity 
in Canada. = On the other hand, it was,assumed that continuing prosperity in 
other areas of Canada and the commitment of Government policies to the maint- 
enance of high levels of employment and the elimination of regional dispari- 
ties would preclude the return of Alberta to the status of a ‘net’ immigrant 
Province. The latter also reflects a presumption that petroleum and agri- 
culture would remain as the principal components of the Alberta economy. As 
remarked previously, neither industry is.labour.intensive. 

6.11 The low projection, 6,500 net emigration, assumes that the 
present outflows will continue at somewhat less than the average rate of 
7,800 estimated for the period 1964 - 1966. Of note is the fact that the 
increasing trend in net emigration shown in Table 6.1 may be more apparent 
than real, given the impact of the reconciliation between the intercensal 
and census populations in the year 1965-1966, referred to in paragraph 6.4. 
Furthermore, as in the medium case, it may be that a certain proportion of 


the current estimated net emigration is non-recurring in nature and as such 
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not suitable for incorporation in a 30-year projection. The assumed level 
of net emigration was split 5,000 to 1,500 in favour of males, since the 
latter have apparently dominated the period of outflow. The female figure 
is the actual average of the 1964 - 1966 estimates, while the male figure 
is 1,000 less than the corresponding male average. The adoption of a lower 
male:female ratio than the 1964 - 1966 estimate presumed that the projection 
of a higher ratio over the entire term of the forecast would be inappropriate. 
The relatively low level of total net emigration also implicitly presumes 
that Alberta will not experience any sustained economic decline, relative 
to the rest of Canada. This is in accordance with the assumptions made for 
other regions in paragraph 6.10. 

Age Structure of Projected Migration 

G12 “As 2) basis for postulating en age distribution for the mi- 
gration projections, five-year age group shares of historical net migration 
were calculated, These are shown in Tables 6.2 and 6.3 for males and females 
respectively, for the period 1956 to 1966. Theorizing concerning the age 
structure of immigration and emigration utilizing such estimates is danger- 
ous since the relative magnitudes of immigration and emigration are unknown. 
Nevertheless, certain features of the distributions shown in these tables 
are of interest. Younger members of the working force are potentially more 
mobile, as are younger families, since in the latter instance changes in 
location are easier to accommodate for children in early stages of educa- 
tion. Conversely, older students and senior members of the working force 
tend to be less mobile: adjustment to new curricula is difficult for such 
students; older workers tend to be ‘locked in' by pension plans and less 
disposed to change location after a long period of residence. THUS, “as Dror. 


3 


the apparent domination during periods of high net immigration by the age 


cope 


groups ‘0-9, and 20-39.'. for, both sexes, with the rest of the population 
remaining stable, appears reasonable. To some extent the same effect may 
be anticipated in the period of net emigration, although the estimates indi- 
cate domination over a wider age group - males '10-19', '30-59', females 
"30-59' and children 'O0-4'. The net inflow of females of ages '15-29' in 
the period of net emigration may result from an outflow of married females, 
corresponding to a portion of the male outflow, being more than offset by a 
heavy inflow of young single females into the Alberta labour force, possibly 
from other Prairie Provinces. Such a pattern would account for the. stav1 
Significant female outflow in the age group '0-4', 

6.13 The age structures of male aud female Survivor migrants, 
shown in Tables 6.2 and 6.3 respectively, were examined in relation to a 
net immigration period, 1956 - 1961, and a net emigration period, 1964 - 
1966. The average proportionate age distribution of migration relating to 
the former period is shown for males in column 1, and for females in column 
Sof leple 6.4. The data regarding the period of net emigration are depic- 
ted in the corresponding columns of Table 6.5. The averages for each period 
are based on the interval as a whole and not on the average of the single year 
estimates. To derive representative age distributions for the 30-year pro- 
jections, these averages were smoothed to remove possible anomolies and to 
accommodate age distributions peculiar to each time period. An example of 
the latter is the small number of 15-19 year olds involved in net immigra- 
tion during 1956 - 1961, a fact that may reflect the actual age structure of 
the population in Canada and in Europe - fertility rates were low in the 
period 1940 to 1945 - more than a Specific migratory characteristic. The 
assumed male and female age structures for migration based on these adjust- 


ments are shown in columns 2 and 4 respectively of Tables 6.4 and 6.5, and 
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are illustrated pyramid fashion in Figure 6.2. The application of the assumed 
migration age distributions to the projected levels of net immigration and 


emigration is shown in Table 6.6. 
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Estimated Average Annual Net Immigration 
Alberta and Canada 





Spiga 


maple wo.) 


June, 1 to May 31 


Intervals Male Female Total Canada 
Historica | 
'MIGAGG' estimates 
1921 - 1931 2,561 era 3,832 46,817 
1931 - 1941 -2,358 -1,838 -4,196 -13,007 
1941 - 1951 -665 -356 -1,021 34,264 
1951 - 1956 Wales 5.300 12D 100, 000 
'MIGRAT' estimates* 
1956 - 1958 6,801 Siheloull 2332 140,000 
1958 - 1959 8,008 OOO L5 076 50,000 
1959 - 1960 S516 5,240 10,758 30,000 
1960 - 1961 Gn Sis 9,608 19,986 10,000 
1961 - 1962 4200 4,616 8,816 2,000 
1962 = 1963 awiles Silas 6,308 0 
1963 - 1964 -131 -622 -753 30,000 
1964 - 1965 -2,702 -2,994 -5,696 40,000 
1965 - 1966 -9,372 60 -9',312 90,000 
1964 - 1966 -6,088 Se 12 -7,600 65,000 
1956 - 1961 TESSe 7,003 14,935 80, 000 
1961 - 1966 -865 1,006 141 40,000 
Canada 
Projected 1966 - 1996 1965 - 1980 
High +5, 000 +5000 10,000 120,000 
Medium O O O 70,000 
Low -5,000 -1,500 -6,500 20,000 
Sources: Alberta 1921 - 1956 MIGAGG Programme 


Alberta 1956 - 1966 
Canada 1921 - 1951 


MIGRAT Programme 
MIGAGG Programme; 1951 - 1980 E.C.C. Staff 
Study 10. pel. 


* On a survivor basis. 
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TABLE 6.2 


ALBERTA 
ESTIMATED AVERAGE ANNUAL AGE-SPECIFIC 
Mace Net SURVIVOR MIGRATION 1956 - 1966 


(JUNE 1 To May 31) 


AGE Tee ene errs ema WN TERV As err See ee ce et 





1956- 1961- 1956- 1958- W95:9= 1960- 1961- 1962- 1963- 1964- 1965-~ 1964- 
1961* 1966* 1958 4959 1960 1961 1962 1963 1964 1965 1966 1966" 


0-4 872 S84 25 922 730 Gee te clh7 335 148 -B861 -1,612 -1,147 
5-9 | (Wa -| 314 456 59)» p,508 -560 279 108 -336 339 -144 
10-14 478 -85 528 466 483 676 345 268 -19 -303 -597 -395 
15-19 164 - 320 658 467 yu | -440 471 433 74 60 -4,718 -878 
20- 24 801 ceo! WONT. VAIS -325 501 624 -19 -74 -658 -42) 
25-29 1,546 S51 1,073 1,069 936 2,662 513 20 -456 -377 638 182 
30-34 | , 066 -111 875 601 a0 2,602 396 259 176 4 -919 -392 
35-39 756 -159 47} 540 370 iil 350 204 5 -255 -1,046 -689 
4O-4y 310 - 206 246 359 | 23 489 138 Vee - 154 -203 -1,282 -769 
45-49 234 -199 285 359 We 73 196 -55 -67 -259 -1,011 -614 
50-54 62 -139 -34 98 157 -376 100 ZN) 21 -8 -652 - 344 
SB 35 125 -118 - 20 244 46 468 Dif -64 - 213 -333 -632 -476 
60-64 53 -75 16 254 78 276 65 118 158 127 -351 -118 
65-69 127 -53 27 240 -47 -95 -| 39 86 -27 -~390 - 227 
70-74 We 78 -124 131 33 603 13 -137 -299 -89 385 156 
75-79 42 -6 -87 151 -43 461 -5 140 193 113 -2 70 
80-84 53 We 24 13 -115 242 18 100 - 90 98 -88 - 28 
85+ 74 61 55 624 -104 381 256 174 107 21 224 146 


TOME .o22, | 865. 96,601) 98,008 65,518 10,378 4,200 3,498 -191 9-2,902 9.372. 6.088 


(-) DENOTES NET OUTFLOW. 
*. PROGRAMME RUN ON FIVE-YEAR INTERVAL BETWEEN CENSUS YEARS. 


aot: PROGRAMME RUN ON TWO-YEAR INTERVAL 1964 INTERCENSAL To 1966 CENSUS YEAR. 
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TABLE 6.3 


ALBERTA 
ESTIMATED AVERAGE ANNUAL AGE-SPECIFIC 


FEMALE NET SURVIVOR MIGRATION 1956 - 1966 
(JUNE 1 TO May 31) 


GE INTERVAL 


loom OlamloOG 7s sl oO07 s 1250-  EI9C0— . 1961= 1960 196s ob 1 965- Sek 
WI61A ee 966* | 1958 159 1960 1361 1962 1963 1964 1965 1966 1966** 


0-4 789  -?7 1,107 712 545 401 ,,1,150 467 149-827 -2,659 -1,65% 
5-9 1,021 142 246 399 711. 1,221 += -690 201. -133 -112 1,392 476 
10-14 488  -138 374 271 562) 1728 272 293 «= -93.- - 337-710-431 
15-19 24) 118 477 397 24y 385 327 546 357 199 627 329 


20-24 032 703° 1,009 800 1,004 1,394 726 492 -418 =515 2,566 1,037 


25-29. 1, 132 375 763 598 DOSmmrzre 16 596 274-181-394 = 1,226 469 
30-34 832 -30 752 685 ml GlaWet 479 383 139 -206 -524 ~-379 
35-39 593 29 240 460 338 1,369 336 260 36s un c95 2058-270 
¥O-4y 245-142 169 258 260 121 285 219 234 97 -826 -352 
45-49 163-152 163 256 175 2 260 31 272 402 -904 -671 
50-54 81 -92 45 298 175 -73 242 1 60 13 “485 249 
55-59 115° =23 106 442 107 316 213 7 -74 -38 -327 -198 
60-64 36 70 56 269 103. 201 173 61 64 -17 181 92 
65-69 95 1D -1 229 89 -9% 85 88 26 -40 257 104 
70-74 90 91 -28 164 0 281 38 4-36 167 -24 320 145 
75-79 -11 -4 -17 147 110 -122 19 61 50 114 -22 49 
80-84 17 -3 9 34-105 8 -33 64 WS 42 = 27 -32 
85+ 41 67 61 649 = - 203 259 176 19 103 -42 280 123 
ToTaL*** 7,003 1,006 5,531 7,068 5,240 9,608 4,616 3,175 622 -2,994 60 1,512 


(—) DENOTES NET OUTFLOW. 
* PROGRAMME RUN ON FIVE-YEAR INTERVAL BETWEEN CENSUS YEARS. 
Stas PROGRAMME RUN ON TWO-YEAR INTERVAL 1964 INTERCENSAL TO 1966 CENSUS YEAR. 


bi TOTALS CORRESPOND TO TABLE 6.1 AND MAY DiFFER FROM SUM OF AGE-GROUPS. 
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Table 6.4 


Alberta 
Age-specific Distribution of 
Fro,ected Net Migration 


Net Immigration 








Male Female 
1956-1961 per aned 1956-1961 pas ied 

0-4 aan £0 wt 13 Ma 
IE SES 13 14.6 14 
10-14 6.0 5 Pa) 6 
15-19 2 iL 4 8.5 5 
20-24 LO. LO oy, 15 
25-29 19.5 20 16,2 17 
30-34 13.4 13 14.9 12 
ep -37 0.5 9 8.5 8 
ho-hy 3.9 4 3.5 3 
pene 2.9 3 28 3 
50-54 0.8 a 1.2 i) 
Da—29 1.6 2 ile) 2 
60-64 0. % iL 0.5 1 
65-69 LG i 6.4 1 
70-74 5 ob 3 i. 
eee O25 O -0.2 O 
80-84 @..'% rh @.,2 O 
85+ 0.9 et 0.6 = 

100.0 100 100.0 100 


Negative sign indicates net outflow. 

Adjustment smooths distribution and allows for effects of age distributions 
peculiar to the sample years. 

qt share = 100 x (age and sex group net migration/total net migration by sex). 








a ‘ 
d.a aigaT 
s3zwodih be 
> ; > -* * 1 
to noisuslrtaids *tfosgearsga 
aoltisatal j2evi Bs j2SE 0 
_ SS , 4 ‘ : _ 
{ y Iw Lint . sy" ; 
i gts 7 
i 3.4 Bi, 7 - 
= ee —— nem T » ; 
sSI2 = . - oe) is i GledcCl _ 
= . nae aN 7 
: + C rp | r hat - 


> f . ad - Cc r v-e 

‘ ; ; 

"i C ‘4 i a0 I 
" 





Stine 


Table 6.5 


Alberta 
Age-specific Distribution of 
Projected Net Migration 


Net Emigration 








Male Female 
1964-1966 Pe aacied 1964-1966 mre 

0-4 18.8 15) 109.3 90 
Dey 2.4 5 a) os 3 -20 
10-14 65 rf 2055 25 
15-19 14.4 15 -21.7 -20 
20-24 6.9 if -68.5 -65 
25-29 -3.0 -3 -31.0 -30 
30-34 6.4 Z 25.0 25 
35-39 sla 12 oun 25 
ho-hh 12.6 13 2333 25 
45-9 iO 1 10 Ly. 3 4s 
50-54 oe 6 104.5 20 
ppg 7.9 8 ey 15 
60-64 Tete 2 oem 5 
65-69 ph bs -6.9 =2 
70-74 -2.6 -3 -9.6 -10 
75-79 =r. -1 -3.2 -5 
80-84 O35 ) 2x1. 0 
85+ wah ey) seg 10 

100.0 100 100.0 100 


Negative sign indicates net inflow. 

Adjustment smooths distribution and allows for effects of age distributions 
peculiar to the sample years. 

%, share = 100 x (age and sex group net migration/total net migration by sex). 








?.ostoat 


. Bw od & 
Th ivr 4 .* af 
4 b JG J aw ~ ~~ q2 - % 
| | ; ait wey s ) A 
oe SP te Le w= ‘i — at 
ly A a t yy J bn j ) La 4 : ; 
=— ons pak. + atid ali es cnt * | 


J EH oR ; 4 
bax | 
i | ed fav 
a Of. oe 


ji 
BBE 
eo 


eee 


Table 6.6 


Alberta 


Projected Age-specific 


Net Migration 


Low 


(Net Emigration) 





Male 
o-4 -750 
Dae, ha) 
10-14 -350 
1-19 tee) 
20-24 -350 
25-29 +150 
30-34 pe) 
5D 2 -600 
ho-hy -650 
45-49 -500 
50-54 -300 
2-22 -400 
60-64 -100 
65-69 -200 
70-74 +150 
(ern, +20 
80-84 O 
85+ +100 

-5,000 


Positive sign indicates net immigration (inflow). 


Female 
= ee 50 
+300 
“32 
+300 
#912 
+450 
=Oi® 
SBD 
oN PP) 
-675 
-300 
-225 
+12 
Glfe 
+L 0 
+9 

O 
_+150 


-1,500 


High 


(Net Immigration) 


Male 
290 
650 
250 
200 
500 

1,000 
650 
450 
200 
50 

50 
100 
50 
50 
50 


50 


50 





Tas OOO 


Female 
220 
700 
300 
250 
750 
850 
600 
Loo 
150 
150 

50 
100 
50 
50 


50 





+5000 
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FIGURE 6.1 ESTIMATED ALBERTA NET MIGRATION 
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FIGURE 6.2 AGE DISTRIBUTION OF PROJECTED ALBERTA NET MIGRATION 
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Forecasts of Alberta Population 

7.1 The population forecasting programme, POPUL, was predicated 
on the model described in Appendix A. The 1966 census by sex and single 
years of age constituted the initial population base. Projected death and 
fertility rates were input by sex and five-year age group and distributed 
among single years of age within each age group by the application of Sprague 
multipliers.* Estimated net migration was input in the form of male-female 
totals. The latter were attributed to five-year age groups by the applica- 
tion of assumed migration age distributions prior to allocation over single 
years of age by the Sprague method. Net migration for Single years of age 
was added to the generated population at the end of each interval of time. 

7.2 POPUL was run on nine sets of data resulting from the combi- 
nation of three sets of fertility rates and three levels of migration ad- 
opted in Sections 4 and 6 respectively. The cases were numbered for reference 
by a two digit method, with the first digit referring to the fertility as- 
sumption and the second to the migration assumption. The low assumption was 
denoted by '1l', the medium by '2' and the high by '3', for both fertility. 
and migration. For example, Case 1.3 designates the low fertility, high 
immigration assumptions. The lower limit of the projections is given by 
Case 1.1; the upper limit by Case 3.3. The Case 2.2 projection indicates the 
medium trend. 

7.3 The projections for the two limiting cases and the intermediate 
case using the 1966 census population of 1,462 thousand** are shown overleaf: 
owe We  oube tet. 6) > O32). ovbom hi) it SOU Th O88 A eee 

* For details, see Appendix B 
** Population aged 90+ was deleted as death rates for this age group were 


not available. There were only 1,636 Albertans over 90 in 1966, or some 
O.1 per cent of the Province's population. 


- ko - 





Population 

Fertility Immigration (thousands ) 
Case Assumption Assumption 1981 1996 
HL aal low low 1,663 ¥, B51 
ae medium medium 1,800 2,193 
an high high 2,086 3 7025 


The average annual growth rates to 1996 for the three projections are 0.8, 
1.4 and 2.4 per cent* respectively. The average growth rate over the 30-year 
period 1931 to 1961, which commenced in the depression and included the peak 
growth years of the 1950's, was close to 2 per cent, as shown in Table 7.1. 

?. piebab te MAsS ere summary table showing the nine projections by 
sex for 15-year intervals. Table 7.3 shows the same projections at five-year 
intervals. Figure 7.1 combines the historical data of Table 7.1 with the 
projections of Table 7.3. This Figure indicates that Case 1.3 appears to 
extrapolate the 1961 to 1966 growth; the slope of Case 2.3 is similar to the 
1951 - 1961 trend. Case 1.1, the lower limit, results in a population trend 
approximating that which occurred from 1941 to 1951: overall, a period of 
relatively low birth rates. Thus, even under the lowest case, the population 
trend does hot return to the almost stagnant levels of the 1930" s 8 SThisss 
consistent with the assumption that economic depression of the severity of 
that occurring in the 1930's would not be experienced during the forecast 
period. It is further apparent that the slopes of the cases involving high 
fertility + 3.1; 3.2, 3.3 = tend to progressively increase beyond 1971. This 
feature in part reflects the age structure of the 1966 population base, with 
the predominance of the younger age groups which move into the reproductive 
age groups during the term of the forecast. 


i aa a a a a eee 


* This is the rate of growth compounded annually, based on the 1966 initial 
and the 1996 terminal, populations. 


we 50 ee 


Age Distribution 

7.5 Table 7.4 compares the 1966 age distribution to that projected 
for 1981 and 1996 under Cases 1.1, 2.2 and 3.3. The comparisons are plotted 
pyramid fashion in Figures 7.2, 7.3 and 7.4, Case 1,1 exhibits a marked de- 
crease in the share of age groups O-19 in favour of age groups 20-34, in 1981 
and 30-4 by 1996. This pattern principally reflects the maturing of the 
1966 base population. The significance of the latter in the determination of 
future age structure is accentuated by the low fertility rate assumption for 
Pace lpn Case 2.2 18 Bimilar to Case I.1, but the efvecvs-are=less™pro- 
nounced, due mainly to the higher fertility rates assumed. For Case 3.3, the 
1981 projection shows some departure from the 1966 distribution, for instance 
in the 20-29 age groups. However, no uniform pattern is evident. By 1996, 
Case 3.3 exhibits a population distribution similar to that of the 1966 base 
population. This similarity in age structure appears to reflect in part the 
significant contribution made by rising fertility and immigration to the gen- 
eration of the respective populations. 

7.6 Table 7.4 also shows the proportion of the total population 
constituting the ‘labour force source population' (LFSP)* in 1966, 1981 and 
1996 undér Cases 1.1, 2/2 and 3.3. In all cases the dueveete the LFSP in the 
total population increased to 1981. However, from 1981 to 1996 Case 1.1 
showed no change, Case 2.2 a two percentage point decrease, while in Case 
3.3 the share reverts to approximately the 1966 level. Figure 7.5 illus- 
trates the three LFSP projections. Under Case 2.2 the LFSP increased by 
some 310,000, 1981 over 1966, and by some 520,000, 1996 over 1966. All 


persons entering the LFSP during the first half of the forecast period were 


* Defined as ages '15-64', inclusive. 


261) 2 


alive in 1966. Consequently, the differences between the cases prior to 1981 
solely reflect the different assumptions with respect to migration. The two 
lower curves of Figure 7.5 - Cases 1.1 and 2.2 - exhibit a decrease in slope 
during the.latter half of the, forecast» period. In contrast, the slope of 
Case 3.3 remains virtually constant and then increases toward the end of the 
forecast period. The primary reason for these variations in slope between 
cases is the impact of the different fertility rate projections utilized 
during the period 1966 to 1981 on the LFSP after 1981. 

sex, Distribution 

(ate The propontion of (males sinwAlberta has historically exceeded 
females. However, over the period 1921 to 1966, as shown in Table 7.1, the 
difference has consistently narrowed. Under all cases a continuation of 
this trend is experienced. Moreover, in most cases the trend extends beyond 
parity. By 1991, females outnumbered males in all projections but 3.2 and 
3.3, where they are roughly equal.* These results indicate that the sub- 
Stantially lower female as opposed to male death rates more than offset the 
effect of slightly higher male birth ratios, except in Cases 3.2 and Spec 
where fertility rates are high. It would also appear that in Case 8.lethe 
effect of the high fertility rates in mitigating the trend towards a femi- 
nine majority appears to be more than offset by the male predominance in the 
Het emigravion total . 

Sensitivity Analysis 

7.8.A sensitivity analysis was undertaken to determine the rela- 
tive impact on the projections of changes in the underlying parameters. The 
base case utilized constant 1966 fertility and death rates and the high 


a eee 
~ 5ee Tables ass 
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immigration assumption.*. As in the projections, birth sex ratios were held 
constant at their 1956 - 1966 average, Parameters were increased and de- 
creased by 50 per cent respectively and the associated projections generated 
by the POPUL programme. 

{-9 The results of the sensitivity analysis are summarized in 
Table 7.5. The death rates were the least sensitive parameter: 1996 po- 


pulation projections changed by less than five per cent in response tora 





50 per cent variation. The same proportionate variations in immigration 
resulted in a change of about eight per cent in the 1996 projection. Thaws 
comparison requires qualification, since responsiveness to changes in mi- 
gration is a function of the absolute levels of migration assumed, in this 
case a variation of plus or minus 5,000 from a level of 10,000; much larger 
changes in the volume of immigration are conceivable. Zn contrast, the 
possibility of variations larger than 50 per cent in death rates is re- 
mote, ‘Thus, it is evident that migration is potentially a more important 
determinant of population than the sensitivity analysis indicates, 

Vols fertility rates are the most sensitive of the population 
parameters projected: the 1996 projection changed by 31 and 27 per cent 
respectively in response to a positive and negative variation of 50 per 
cent. The degree of sensitivity is influenced by the high proportion of 
females aged O-14 in the original population, since these females pass 
through the most fertile age groups during the period 1971 to 1996. 

{oll Table 7.5 shows that equal positive and negative variations 
in death and fertility rates do not resuit in symmetrical variations in the 


population projection, except for fertility in 1981, a consequence of the 








* ‘The medium migration case was not used since the migration assumption of 
zero precluded proportionate changes. 
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compounding effect of the assumed changes in the parameters, This effect, 
in, terms of fertility ratesjeisenet reahized until after+1981, since it is 
not relevant until children born during the term of the forecast themselves 


reach the fertile age groups. The immigration variations give symmetrical 


results since these are additions to,or deletions from, the base population. 


1921 
1931 
L941 
1951 
1956 
1961 
1966 
1931-1961 


Sources: 


Male 
324,208 
400,199 
426,458 
492,192 
poe 
689 , 383 
746,245 


1961 Census (DBS 
1966 Census (DBS 


Alberta 


DD. 
Ge 
53. 
Sy 
Eek 
Be 
Sle 





Census 


EP S54 - 


Tea pier 


Population 1921 to 
aye Jiwae 1 


Female 


264,246 
331,406 
369,711 
44-7 , 309 
pei zis) 
642,561 


716,958 


4h, 
45. 
46, 
47. 
7. 
48, 
hg, 


Co ON - OO \O 


Cat. 7c. 542), Table 20. 
Cat. 492.6010); Table 21. 


Total 
588,454 
jecibelels) 
796,169 
939 3 e2 


123 6 
1,331,944 
ls, NOS neOs 


AAGR* 


] 
40 


0 ES ____—______aEEEEEEEEREEEEEE EERE 


* AAGR = Average Annual Compound Growth Rate. 
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TABLE 7.2 


ALBERTA POPULATION PROJECTIONS BY SEX, 
1981 AND 1996 


eee meh UNE AE ee 
ie SOS oa. 
15 YEAR 30 YEAR 
AAGR* AAGR* 
FERTILITY IMMIGRATION MALE Femace Total __% MALE PEMA op OUACR ee Poo 
Low Low 811 852 1,663 079 877 974 jot 0.8 
MepiuM Low 844 881 lp V2 lent 980 1,072 2,052 tio 1 
H1GH Low 895 932 1,827 5 1,182 1,266 2,448 tea 
Low MEDIUM 877 869 1,746 lod , 996 1,006 2,002 ten 
Meplium MEDIUM 904 896 1,800 1.4 1,094 | AS) Bo \ SR 1.4 
H1GH MEDIUM 956 945 1,901 Nol 1,288 1,283 Assy lod 
Low HIGH 962 956 it Shs 1.8 ilo ilfeke A197 2,380 1.6 
MEDIUM HIGH 993 985 1,978 260 1,294 1,303 2,090 159) 
HIGH HGH 1,048 1,038 2,086 2.4 {abi | BZ 3,025 2.4 


AAGR = AVERAGE ANNUAL COMPOUND GROWTH RATE. 
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Cacseue 


Case 2. 


Caserseu 


Alberts, Population Projections by sex - 
Five-year Intervals 


Male 


FERTILITY LOW, 
IMMIGRATION LOW 


Lon 
1976 
1981 
1986 
1991 
1996 


FERTILITY MEDIUM, 


766 
TOT 
811 
eb 
859 
O77 


IMMIGRATION LOW 


1971 
1976 
1981 
1986 
1991 
1996 


769 
199 
B41 
890 
93 
980 


HE BLILI TY ALGH, 
IMMIGRATION LOW 


1971 
1976 
1981 
1986 
1991 
1996 


113 
819 
895 
990 
1,084 
TL u62 


at June L 
C000" s) 

%4 Total Female 
Si Onals 762 
ho 4 806 
48.8 852 
48,2 898 
We QO 
474 974 
50.1 765 
oO. 4 818 
48.8 881 
48.4 Qhg 
48.0 icone! 
neo 12072 
ne 768 
49.5 837 
49.0 932 
48.6 ibe NG) 
48.4 53 
48.3 1,266 
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Case 1.2 


Case 2.2 


Casem sue 


=) (a im 


Tablep ves? Cont ds ) 


Alberta Population Projections by Sex - 
Five-year Intervals 
at June) i 


('000's) 


AAGR 
Male % Total Female % Total Total q 

FERTILITY LOW, 
IMMIGRATION MEDIUM 
1971 790 Oia 769 49.3 15959 Le 
1976 833 50.4 819 49.6 1,652 14 
1981 877 50.2 869 49.8 1,746 La 
1986 gel 50.0 920 50.0 1,841 a. 
1991 962 49.9 966 50. i 1,928 nn 
1996 996 49.8 1,006 50.2 2,002 ; 
FERTILITY MEDIUM, 
IMMIGRATION MEDIUM 
1971 422 50.7 771 49.3 1,563 1.4 
1976 84. 50.4 829 49.6 1,673 ies 
1981 90h 50.8 896 49.8 1,800 is 
1986gMh ow OF 50 ek: 967 49.9 1,938 Le 
1991 1,034 50.0 1,036 50.0 2,070 1.2 
1996 1,094 49.9 1,099 50ut 2,193 7; 
FERTILITY HIGH, 
IMMIGRATION MEDIUM 
es (eye oO Ri te 49.3 ee 107 
1976 864 50.5 848 49.5 Wei D1 
1981 opi 50.3 g46 49.7 1,903 2.0 
1986 Wy, O07 50.2 1,059 49.8 2126 a 
1991 Ainley 5O ea Pawel 49.9 2,348 1.9 
1996 1,289 50.1 1,286 49.9 2a5 : 
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Casere.. 5 


case B.S 


=" 50% - 


Tephes/.3.( Cont'd.) 


Alberta Population Projections by Sex - 
Five-year Intervals 
at June 1 


('000's 


AAGR 
Male % Total Female Getece, | Total q, 
FERTILITY LOW, 
IMMIGRATION HIGH 
OTL 817 BOs | > 49.3 ele ee 
1976 888 50.4 875 49.6 12763 ‘ 
1981 962 50.2 956 49.8 1,918 ef 
1986 1,038 50.0 1,039 50.0 2,077 ot 
1991 $413 49.8 1,120 50.2 2 233 Le? 
1996 ie3 49.7 ile 50.3 2200 me 
FERTILITY MEDIUM, 
IMMIGRATION HIGH 
1971 819 50.6 798 Lo. 4 1 617 At 
1976 900 50.4 886 49.6 1 706 a 
1981 993 One 985 49.8 1,978 a 
1986 1,094 FOO 1,092 50.0 2,186 a8 
1991 Mg WS 49.9 1,198 BOL 25393 ae 
1996 iegu 49.8 1,303 5One 2 597 : 
FERTILITY HIGH, 
IMMIGRATION HIGH 
1971 823 50.6 802 ho 44 1,625 Sih 
1976 921 50.4 906 49.6 eoey a 
1981 1,048 50.2 1,038 49.8 2,086 ath 
1986 1198 50) 1 1/192 49.9 2,390 215 
1991 iste 50%. 1 1,348 49.9 2,699 23 
1996 teas 50.0 eS ie 50°50 3,025 : 
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TABLE 7.4 


POPULATION AGE DISTRIBUTIONS 


(1966, 1981, 1996) 


('000's) 


ACTUAL GAS Emel CASE 2.2 Case 3.3 


IoeommC ni oovemesemee 19960 0g i981 o£ 1996 8 1981 f¢ 1336 4 
0-4 pi 4is9 1539.2 150 8.1 186 10.3 203 (9.3 275 13:2 Te Vay) 





Bs, 1G W258 141 8.5 455 8.4 163 Jo 204 9.3 AAS 10.3 347 «11.5 
10-14 158) 710.8 136 8.2 155 8.4 149 8.3 202 Do 176 8.4 334 11.0 
(ENE 1 8.8 165 9.9 145 720 (v2 9.6 185 8.4 185 8.9 285 9.4 
20-24 102 fol 174 10.5 136 7.3 178 9.9 161 1.3 188 9.0 223 7.4 


25-29 ope ee OTMECRUMts5 7s, 8155 6:60 NG Ga? | 470) 38.1 188 6.2 
30-34 94 6.4 (OMS) 166 «6S9502) 127721 169° 7.7 eeMuTI G7s0 9” 202" 607 
35-39 95 6.5 Soar 5.9 «(168 AB (ov See I7s 9 759m eile 5.80 4 206m 6.8 
4O-4y Bonne, 1 AD fe Te ay 90.5.0) 8152 6:99) 1050 95.0. 181) “620 
ys-y9 28 553 ie SES 1 TE sae 91 5.1 (23s cece 1008) 406) 151 G.0 
50-54 eteaatG iy OS cep ee 91.5.1 95 4.3 Bo 4.6 120" 4.0 
55-59 Soames’ Zom 4.2 al eae 82 4.6 a eee 85. HOO mses 
60-6) U6 3a a ea 598.2 68. 3.8 g0 3.6 71 3.4 ‘0 3.0 
65-69 35 ee 2a a ae ean Scuba ou ance! Bi eat 79 246 
70-74 28149 uO 2.4 a0) | ae yO 2.2 ay as) W220 eal 
75-79 ah sy Be yO 2.2 A ay 48 12,0 Lene Re 
80-8) ig 09 [oa ae igs 7) 0.9 Bp We igh 05) "geo tee 
85-89 5 Wine 9 0.5 ey 8 0.4 12 0.5 i6 L0SsP en i morn 
Total 1,461 aS 1,851 1,800 2,193 2,086 3,025 

15-64 57.9 65.3 65.0 64.1 62.4 60.8 57.7 


COLUMNS MAY NOT ADD TO TOTAL DUE TO ROUNDING. 
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Tables 7.5 


Sensitivity Analysis 


(Population Projection in Thousands ) 


1981 


2,034 


oer 
209% 
Dees 
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2,328 
iby AO 


% Change 
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1996 
2110 


2,671 
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2,986 
25505 
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Changes are taken as percentage of ‘standard’. 
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FIGURE 7.1 ALBERTA POPULATION 


OIL AND GAS CONSERVATION BOARD 
CALGARY, ALBERTA 
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FIGURE 72 COMPARISON OF CURRENT AND PROJECTED AGE DISTRIBUTION 
- CASE 1.1. 


OIL ANO GAS CONSERVATION BOARD 
CALGARY, ALBERTA 
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FIGURE 73 COMPARISON OF CURRENT AND PROJECTED AGE DISTRIBUTION 
- CASE 2.2 ? 


OIL AND GAS CONSERVATION BOARD 
CALGARY, ALBERTA 
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FIGURE 7.4 COMPARISON OF CURRENT AND PROJECTED AGE DISTRIBUTION 
- CASE 3.3 
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Comparison of Current Projections and Prior, Forecasts 


8.1 Several earlier forecasts of Alberta population are compared 





to the projections of Section 7 for 1981 in Table 8.1 and for the years 1966 
to 1981 in Figure 8.1. Comparisons were not extended beyond 1981, since 
this wWaciahne favest pregect tom date common, po all, of the, reports. All praor 
studies forecast a 1981 level of population higher than the Economic Studies 
Department's (ES) current 'medium' projection, Case 2.2. Two are higher 
than fhelis thhigm>iprojectlenyicase 3.3). 

8.2 The two previous Board forecasts (1959, 1962) were based on 
an extrapolation of aggregate trends rather than a detailed analysis of the 


population structure, as also was the forecast prepared in 1967 by the 





Provincial Planning Branch. The latter projection is approximately linear. 
The rather high 1959 and 1962 Board forecasts probably reflect the influence 


of the rapid growth of the years immediately preceding their preparation. 





In the case of the 1959 Board Forecast, this influence was partially offset 
by a reduction in growth over the later years of the forecast. 

8.3 The British Columbia Research Council (BCRC) in 1963 and the 
Alberta Bureau of Statistics (ABS) in 1968 both employed methods similar to 
those used in the current study. The BCRC projection is substantially 
higher, principally because it projected a eontinued upward trend in fert- 
ility rates; these had not begun to decline significantly at the time the 
study was undertaken. The ABS projection ‘without net migration’ - ABS(1) - 
lies very close to the mean between Cases 1.1 and 3643 and as /less then ive 
per cent in excess of Case 2.2 in 1981. However, the slope of the ABS(1) 
projection curve becomes progressively greater than theteor the He Case 2.2, 
a reflection of ABS's adoption of fertility rates which gradually increase 


from the 1966 level, in contrast to the decline assumed under Case e.2c. 





= "6 = 


Extrapolation beyond 1981 would accentuate this effect. 

8,4 The ABS(1) projection results are remarkably similar to the 
ES ‘thigh fertility, medium immigration', Case 3.2. As shown in Table Bre, 
there ig a close comparison between both the aggregate and age group re- 
sults for 1981. Since neither case involves net migration, this result 
indicates that the high raeaaty rates projected for Case 3.2 were in 
close agreement with the fertility rates adopted by the ABS, assuming the 
respective estimates of death rates do not differ significantly. The dif- 
ference between the ABS projection ‘with 5,000 net immigration’ - ABS(2) - 
and the ES Case 3.3 appears primarily to reflect the additional immigration 
of 5,000 persons per year postulated under the latter case. This follows 


from the previous conclusion that the fertility rate projections are ap- 


proximately equivalent. 


as = 


Table 8.1 


Comparison of Population Projections to 1981 





Date Source 1981 Projection 
1959 Alberta Oil and Gas Conservation Board 5.993009 
1962 Alberta Oil and Gas Conservation Board 2,299,000 
1963 British Columbia Research counci1‘ 1) 2,362,000 
LOG? Provincial Planning Branch Cninerea) = 1,928,000 


1968 Alberta Bureau of Statiettceso? 
without net migration - ABS(1) 1,886,000 
with 5,000 net immigration - ABS(2) 1,981,000 


1968 Present Study 


Case 1.1 low fertility, low immigration 150663, 000 
Case 2.2 medium fertility, medium immigration 1,800,000 
Case 3.3 high fertility, high immigration 25000. 000 


Sources: (1) British Columbia Research Council, ‘Population Trends in 
Canada, British Columbia, Alberta and Saskatchewan 1966 - 
1981'. (October 1963). 


(2) Provincial Planning Branch. Department of Municipal Affairs, 
‘Population Trends'. (September, 1967). 


(3) Alberta Bureau of Statistics, ‘Population Forecast'. (April, 
1968) . 
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Table 6.2 


Comparison for 1981: 
ABS(1) and Board Case 3.2 Projections 


(Population in Thousands ) 


ABS(1) 
22h 
192 
165 
172 
178 
156 
oy 
100 

90 
92 
91 
82 
69 
54 
ho 
28 
16 
ah 
3 
1,886 
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Case 3.2 


250 
192 
158 
We 
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COMPARISON OF POPULATION PROJECTIONS 
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Appendix A Computational Method * 

1). Several difficulties arise tin applying the simple procedure 
of Section 3 to actual population data.’ One problem is the conversion to 
discrete annual estimates of what is essentially a continuous process. An- 
other is the necessity to use data for births, deaths and population which 
Felate co time periods that do*not coincides’ In’ the treatment of these pro- 
blems, the following simplifying assumptions were made: 

(a) The number of births and deaths is distributed 
uniformly over any given 12 month interval. 

(bo) Females are fertile from their fifteenth to 
their tiftvleth birthdays. 

(c) No member of the population survives beyond age 
89. 

2, The different time periods for which data are available are 
shown in Chart Al. This chart should be perused in conjunction with the 
discussion below. The calculation of population distributions by sex and 
single years of age for females is illustrated in Chart Ae, columns -)=3 5 
for the census date of June 1 each year. Since births and deaths for each 
12 month period are assumed to be uniformly distributed, the average age 
on June 1 of the group aged 'j-1' to 'j' may be presumed to be '5-3'. The 
average birthday for all groups is thus December 1: six months after 
June 1. For computational simplicity, it was further assumed that: 

(4) the whole population was born on November 30/ 


i 


* The actual programmes are documented in Appendix B, 


eee 


December 1. That is, all births are treated as 

occurring on this date. 
Accordingly, the group agedutdcli,to ‘Ad jgen June 1, year 't-1' becomes ae 
years old on December Ignyearr belive and constitutes the group aged 'j to 
j+1' for the June 1, year 't' census. For purposes of exposition, the age 
groups will be referred to by their lower limit. .Thus, the age group et 
to ‘“q"* will oe designated by the lower age, 'j-1',, on June.1, year Jae ha 
All in this group become 'j' years old on December 1 and are designated as 
group 'j' for the June 1, year 't’ census. 

3. Whidte..the population census 'year' is from June l to May 31, 
the statistics relevant to births and deaths are compiled for the calendar 
year. To adjust the calendar year data to the census year, it is necessary - 
to calculate births and deaths for three periods: June 1 to November 30 
(six months or 3 year); December 1 to 31 (one month or 1/12 year); 

January 1 to May 31 (five months of 5/12 year). The December 1 split is 
necessary to reflect the prior assumption that all groups change age at 
this points 

4. Survivors on June 1, year 't' are estimated as shown in 
column 4 of Chart A2 by applying to the population on June 1, year che ty 
one-half of the calendar year tto1! death mate for age “i-1*, one-twelfth 
of the calendar year 't-1' death rate for age 'j' and five-twelfths of che 
calendar year 't' death pate.for age ‘i’. 

5, Live births are estimated in column 6 of Chart A2. Births 
from June 1 to November 30 are calculated by applying one-half of the cal- 
endar year ‘t-L' fertility, tase Tom ece ij-L' to the group population at 
the mid-point of the interval, September 1, the latter population being obtained 


by applying one-quarter of the calendar year 't-1' death rate for age ‘4-1! 
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to the June 1 population. Births for December 1 to May 31 are similarly 
calculated by applying one-twelfth of the calendar year 't-1' fertility 
ra vestor wage! 7 !vane Pive-twelttis’of ‘the calendar year! it" fertility rate 
for tage =) Sco the #group population at March), with the ‘Latter vpopulation 
being obtained by applying'one-half of the calendar year '‘t-1" death rate 
for age ‘7=1', sone-twelith of “the calendar year *'t-l" death rate forage 
\" andvone-sixtn tof the "calendar year “'t' death raite ‘forage "7" tothe 
June 1 population. Given assumption (b) preceding, fertility rates are 
zero for ages 14 and below, 5O0*and above “This implies that female group 
MD Sow une leauge. well heve*porne -enildren omy “efter December -l, year 
"t-_*)whereas female*croup “50 "°ond une -Ly-year -'o"\;-will have ‘borne ’chil= 
drenwenly  perere December: 1, year ‘t-1", 

6, All birth cohorts calculated for September 1 and March 1 are 
centered by assumption (d) on December 1 and thus constitute the 'O-1' group, 
designated age 'O' at Hes date, “Births are divided into male and female by 
application of the male-female birth ratio. The population of the female 
age GroueeeOe cue une 1 ,~year tt is “estimated in icolumn 7 of WhartiAe by 
applying one-twelfth of the calendar year 't-1L' and five-twelfths of the 
calendameyear= wo death rave forage wO" (co, the estimated annual female 
births. ‘This method overstates the population aged 'O-1L' at June 1, year 
't', Since roughly two-thirds of infant deaths occur within one month of 


birth, However, the approximate magnitude of the error is 250* out of a 


* error fs | (2/3 imi/te) (year wel orate) 2105/72 0) (5/11}(1/3)) 
(year 't! rate)| (annual births). 
If the year 't-1' and 't' rates were the same, the 1965 error = 


(.318) (infant death rate) (annual births) 
= (.318) (785) = 250. 


= Thee 


total of 33,000 males and females aged 'O-1' and is not significant when 
appraised in terms of the accuracy of ithe data-and of the model... Moreover, 
the error is not cumulative, since 'O-1' deaths will be overestimated dur- 
ing the six months subsequent to June 1 to the same extent as they were 
understated during the previous six months, provided that there is no 
significant difference between 'O-1' death rates in years 't-1' and 't'. 
Thus, the population of age groups '1-2' end upwards is unl ikelsy so abe 
attected: 
7. The model used is represented below in terms of matrices.* 

The outline is confined to the treatment of native born females. The 
model was logically extended to include males and migrants in the actual 
programmes described in Appendix B. 

The following notation was adopted: 

Wt4 = females aged 'j' on June 1, year ‘t! 

dy = calendar year 't' death rates for females aged Sit 


J 
7 th4 = calendar year 't' fertility rates for females aged 'j' 
where subscript ‘'j' designates the lower age limit of each age group, 
aes fraction of total live births over the census year 
June 1, 't-L', to June 1, 't', which were females .** 
n = age beyond which there are no survivors; that is 
Wont Ly os 0. 
The model assumes n = 89; and fen seer? fern) eshte egatk) 20. «evi 
Ne ae a rv oe 


* See Lewis, E.G., 'On Generation and Growth of a Population’, Sankhya, 


Vol. 6 (1942), pp. 93-96. 


ae xX, = (7/12) 1000 + (5/12){ 1000 
LOOO-+ Lesa 1LOOO + rz 


where Yr, 4s the number of live male births per 1000 live female births 
insvear rn". 
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Wy = the age distribution vector for females in 
year ‘u', centered as at June lst. 


D, Fy = the death and fertility rate matrices for females 
in year 't', on a calendar year basis. 


¢ = a transformation matrix to accommodate the as- 
sumed age change on December 1 


I = identity matrix 
A a . 
Then: Wi = S, Wey + 85 X4 | Hea Ss, +(1/l2F._1 + 5/12F,] 3 Weg 
= de 
where Sy Sl die Bial| 


(op) 
(Se) 
Il 
KH 
t 


ee (Pe Cl ODE J 


Ss = (1 - (1/12)44_1 00 - (5/12)dio) 

and 
Wo dig css 9 e a) feon-1 ‘tn 
Wey O ‘ O O O O 

We = 5 Dy = FY. = 
Woena1 © de jn-1 O O O O 
Win O O qin O : O 0 
Onis 2 Oe O O O ae sana 
es ae 0) dy3 O O O O O 
OAS OF @ 

@ = 6 3 D.C oe F,C = 

O Paha. O O O O O O 
Crees ele. O) O dyn O O O O 
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CHART A.1] POPULATION DATA PERIODS 


OIL AND GAS CONSERVATION BOARD 
CALGARY, ALBERTA 
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Appendix B Computer Programmes 

1. Three computer programmes were utilized: two to estimate his- 
torical net migration and the third to project population. Two programmes 
Wemesrequtired Inethesiormer category in erder’ to circumvent limitations im- 
posed by “the "data .* 
Estimation of Net Migration 

2. Programme Name: MIGAGG. 

Description: Programme to estimate net migration by sex for 
up to 25 separate areas. 

Data Input: Annual recorded deaths and live births by sex and 
area. § Census” populations Dy *sex and area . 

Output: Intercensal actual and 'natural' increases in popula- 
tion and estimated net migration by sex for the areas concerned. 

Data and Method: (i) Provincial deaths and births are recorded 
by sProvinces ofPoccurrence and Province” or residence of the deceased ‘and 
mouner, respectively: The®use or dataMelassified ona residential basis is 
preferable insofar as it eliminates distortions due to temporary movements of 
Population. 

(ii) The period over which annual deaths and 
bigune ereurecorced is* ine Calendar year, whereas censtls enumeraticonse relate 
to June 1." In’ calculating the’ natural increase, it°was assumed that the 
monthly occurrence of deaths and births in a given year was constant. Thus, 
respective deductions of 5/12 and 7/12 are made in the programme from recorded 
births and deaths in the beginning and end years of each intercensal interval. 


(iii) Before 1956 recorded deaths for Alberta 


* See Section 6, paragraphs 6.4 and 6.5. 
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were available only by sex. The method of calculating the natural increase 

employed in MIGAGG does not permit the estimation of age-specific migration 

flows. . 
3. Programme Name: MIGRAT 

Description: Programme to estimate net migration by sex and 
single years of age for a single area. The main programme contains an op- 
tion to utilize two subprogrammes: CONVER and SPRGUE. The subprogrammes 
permit employment of Sprague multipliers* to distribute data originally 
classified by 5-year age groups over single years of age. The subprogramme 
$s suitable for use with data in the form of rates or absolute numbers. 

Data Input: The programme is designed to permit a wide 
choice with respect to the form of data input. Fertility rates may be clas-> 
sified according to five-year age groups or single years of age, as eee data 
relating to successive census populations and annual death or survival rates. 
The number of male per 1,000 female live births is input annually. 

Output: The following form of output is associated with all 
combinations of-input: (i) the area's actual census population by sex and 
single years of age at the end of each intercensal interval; 

(id). .the areas estimated population by sex and 
single years of age, at the end of each intercensal interval, based on the 
estimated ‘natural! increase during the interval, with the latter computed 
by the application of fertility and death rates; 

(ida). ) the,area‘s estimated provincial net migration 
by sex and single years of age during each intercensal interval; 

(iv) totals by sex for each five-year age group 


ener 


¥ See A.J. Jaffe, Handbook of Statistical Methods for Demographers, U.S. 
Department of Commerce, Bureau of the Census. (1951) (pp. 94-108). 
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in (i) to. (iii) preceding. 

Data and Method: All calculations concerning the generation 
of the population based on the 'natural' increase are performed on data 
classified by sex and single years of age, irrespective of the form in 
which data are input. It is assumed: that the population in each age 
Classification is centered at its mid-point and that all births and deaths 
occur at November 30/December 1.* 

Forecast of Total Provincial Population 

Programme Name: POPUL 

Description: Programme to project population by sex and 
single years of age for a single area. Similarly to MIGRAT, the main pro- 


gramme contains an option to utilize the subprogrammes CONVER and SPRGUE. 








Data Input: The programme permits a choice similar to 
MIGRAT with respect to the form in which the following parameters are in- 
put: the area's census population in the year prior, to the forecast period; 
the area's projected annual age-specific fertility and death or survavel 
rates. Additional data include the projected number of male per 1,000 fe- 
male live births and the area's projected net migration. The latter is 
assumed to occur at the end of the interval to which it relates and may be 
input either by sex or by sex and five-year age group. If the migration 
projection is by sex only, an estimate of the proportionate age distribu- 
tion by five-year age group and sex iS required. 

The initial parameters are reused annually until new ones 
are specified. For purposes of sensitivity analysis, numerous sets of pro- 
jections may be applied to the base population. 
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* See discussion in Appendix A, paragraph ée. 





= ole 


Output: The form of output is independent of the form of 
input and consists of a forecast of the area's population at June 1 by sex 
and single years of age over a period of up to 30 years. Totals for each 
five-year age group by sex are also output. It is possible to request out- 
put at invervels vor five years, or any multiple of wfive sito BO) years ae 
desired. 

Data and Method: The assumptions and method of Appendix A 


were used. 
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Data Sources Catalogue Table 
Fopulacton:§ 1921, 19312" 1941,71951, 1956: 1961 Census (92.542 20 
1958: DBS Bulletin 91.203 = 
1959: DBS Vital Statistics 84.202 $2 
1960: DBS Bulletin - 91.203 = 
1961: 1961 Census 92.542 20 
1962-1965: DBS Bulletin 91.203 = 
1966: 1966 Census 927610,92 611 20,25 
Births and Deaths: DESwvatal Statistics 84.202 S6 
Heriatity Rates: DBS Vital Statistics 84,202 B6 
Ratio male/female births: DBS Vital Statistics 84,202 Be 
Mortality Rates: DBS Vatal Statistics 84.202 Di D5 
Bibliography 
Adelman, Irma. "An Econometric Analysis of Population Growth", American 


Economic Review, V.53, No. 3 (June 1963), p. 314-339. 


Andersm, Isabel. Internal Migration in Canada, 1921-61, 'Heonomic Council 


of Canada Staff Study #13'. (March 1966). 
Hanson, E.J. Dynamic Decade, McClelland and Stewart, (1958). 


Illing, W.M. Population, Family, Household and Labor Force Growth to 1980, 


"iconomic Council of Canada Staff Study FLO (September ke aa 


Jaffe, A.J. Handbook of Statistical Methods for Demographers. U.S. Depart- 


ment of Commerce, Bureau of the Census, (1951), pp. 94-108. 


Lewis, E.G. "On the Generation and Growth of a Population", Sankhya, 


Vou. 1942) 55D. O35. 


Alberta Bureau of Statistics. Population Forecast 1971-1976-1981-1986, 
Government of Alberta. (April 19 5 


British Columbia Research Council. Population Trends in Canada, British 
Columbia, Alberta and Saskatchewan 1966-1981, (Technical 


Bulletin No. 29 - October 1963). 


Provincial Planning Branch. Population Trends, Department of Municipal 
Affairs, Government of Alberta, (September 1967). 





; vd 
iy of 


— 


Date Due 


-< 


\ 








Art 


ee x 
wi iis 
guy zy 





